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‘narrowed. Ina first approximation, the dependence of the logarithm of the 
effective viscosity on the composition of binary mixtures of polyethylenes 
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tive oaloulation of the viscosities of mixtures of polysthyiencs. in addi- 
tion, the viscosity curves can aid in plasticising high-molecular weight, 
diffiovltly reprooeseed polyethylenes to @ given Tiecocity, using amall] addi- 
tions of a low-moleoular component. 


Orig. art. has: 2 tables, 5 graphs. 
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tissledovaniya, opyt primeneniya (Plastics in friction bearings; research and experi- a 
| ment in application). Moscow, Izd-vo Nauka, 1965, 15-25 \> . 8! is 


| TOPIC TAGS: friction” gage, friction coefficient, plastic, aluminum, copper, steel, 
_liron, polymer, material testing/ Tr-6 friction gage »S) 47 


% j. 
| ABSTRACT; The effect of metallid ade. and salts on the friction behavior of 
ers\on metals is investigated. It is contended that in certain circumstances i 
_}metal oxides. and salts can form a film between friction pairs of metal and polymer. :_. 
-,{ This film can seriously alter the frictional characteristics of the pair, particu- | 
‘jlarly in conditions of heavy loading and/or high velocity. Tests were conducted on | 
je Tr-6 friction gage according to a method described earlier by V. A. Mustafayev, 
iG. B. Vinogradov, and Yu. Ya. Podol'skiy (Imos i treniye plastikov pri : 
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licontaktirovanii ikh e metallami - sb. Treniye i,iznos metallov i plastmass (treniyd 
4 ignos v mashinakh, vyp. 19), Izd~vo Nauka, 1964). Friction contact was made 
‘\between a metallic ring and 4 plastic disk. Plastic materials tested included i 
| texzoli te polypropylene) and polytetrafluorethylene. Metallic specimens were pre-i 
| pared Trom copper, aluminum, Armco steel, tempered steel, and pig iron. >Tests ears! 
performed with and without lubrication, in air and in vacuum, with varying types of | 
loading. Measurements of the change of friction coefficient were made for these 
‘lyarying conditions. Results are plotted in the form shown in Fig. 1. 
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for polyisobutylenes of adifforent molecular weights. and for low density polyothylene. 
The comparison is presented graphically. It is concluded that the experimental data 
are in good agreement with the calculated results, The relation between elastic and 
irreversible deformation in the polymer was studied. It is concluded that the bound~ 
aries of the two different deformation regions are completely determined by the 
maximum Newtonian viscosity of the given polymer at the experimental temperature, 
Orig. art. has: 2 @raphs and 7 equations. | 
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_ TOPIC TAGS; steady flow, polystyrene, rheologic property, polymer rheology, 
viscous flow 


ABSTRACT: The object of the work was to investigate the elastic wi viscous 


properties and Ahe process of transition from plastic deformation? to steady flow 
in polystyrene’meits. Brand D (GOST 9440-60) “block polystyrene was studied in 

the 2.x 10-2 - 2 x 10 sec” range of deformation rates at temperatures from 160 

to 210° and residual air pressures of about 10°* mm Hg. An REV-1" rotary elasto- 
Wiicomearha the technique of steady deformatren rates were employed. The 
rheological properties were found to be similar to those determined earlier in 
polyethylene melts, (e.g., nature of the dependence of shear stresses on the time 

and deformation at various constant deformation rates, etc.) In passing from. low 

bo ate) p Shear rates, the estahdishment of. steady flow is accompanied by a 
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transition through the ultimate strength of the polymer melts, The activation 
 Qnergy of this transition is close to the activation energy of viscous flow, ~~ 


‘ viscofluid ‘State have similar rheological characteristics » and on this basis, 
‘general rheological characteristics of polymers. in-the fluid state are given. 
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ABSTRACT: A study of friction between crystalline poivuare willed the load of tens 
tual coverage of the friction 


and hundreds of kg/cm?, carried out with considerable mu 

surfaces and at sliding speeds varied over a range of tens and thousands of times has | 
‘revealed the effect on their behavior of cold flow and of surface melting. The fric- 
tion toward the load dependence at low Sliding speeds has a pronounced maximum. It 

is suggested that at constant sliding speed, the area of actual contact between the 
friction surfaces increases with the increase of loads. This is accompanied by the 
growth of the friction coefficient. At sufficiently high loads, when the ratio be- 
‘tween the area of actual contact and the nominal contact area becomes high, cold flow 
sets in and is accompanied by an orientation effect. This lowers the friction coeffi 
cient. It has been shown by direct experiment that the friction coefficient may. 
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change from 2 to 3 fold depending on the direction of the friction with respect to 
the orientation of the single crystals in the surface layers of the polymer sample. 

At high sliding speeds, an increase in the load increases the heat generated during 
the friction, which in its turn, softens the surface layers of the polymer. The 
result is an increase in the area of actual contact and a rise in the friction coeffi 
cient. Under heavy friction conditions where surface melting occurs on the samples, 
the friction remains constant with growing loads. The fact that a surface layer of 
melt forms is evident from the ease with which the surface layer separates from the 
sample on « rapid cooling. No anisotropic surface structures develop during melting. 
Therefore, training of crystalline polymers at high pressures and speeds has no 
substantial effect on their friction. Orig. art. has: 6 figures. (Based on author's 
abstract], 
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ee | ABSTRACT: A frequency rheometer (based on a design described by E. R. Fitzgerald | 
-tand I. D. Ferry, J. Colloid Sct., 1953, 8, 1) is used to study the dynamic proper=- | 
| ties of polymers, This frequency rheometer operates in 20 - 104 cycle/sec fre- i 
| quency range and in -500° to +170°C temperature range and it can handle liquids 
“| (viscosity over 5°10? poise) as well as typical solids with a shear modulus of up 
| to 1010 dynes/cm?. Comparison of measurements of dynamic viscosity and apparent 
| viscosity of polymers in state of flow indicates reliability of the dynamic mea- | 
| surements made on this frequency rheometer. For polyisobutylene, high- and low-den~ 
- ‘| sity polyethylene, and polystyrene were determined: the dependence of modulus of 
| elasticity upon acoustical frequency and of tangent cf mechanical friction upon 
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| reduced acoustical frequency, The elastic shear modulus for polymers in state of 
flow is of the order of 105-107 dynes/cm2. For polymers in state of flow, the co- 4 

| dneidence of dynamic viscosity with the apparent viscosity measured under static 

; conditions is abovt *50%. It is concluded that spectra of relaxation time of 
polymers in both solid and liquid state can be readily determined on the basis of 
dynamic properties measured on the frequency rheometer. Orig. art. has: 10 
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Author: VINOGRADOV, I. M., Academician 
Full Title: FUNDAMENTALS OF THE THEORY OF NUMBERS. 6ed., corrected 
Transliterated Title: Osnovy teorii chisel. Izd. 6-e ispravl. 


PUBLISHING DATA 
Originating Agency: None 
Publishing House: State Publishing House of Technical and 
Theoretical Literature 
Date: 1952 No. pp.: 180 
Editorial Staff: None 
PURPOSE: Textbook in Physico-Mathematical Departments of State 
Universities, approved by the Ministry of Higher Education of the 


U.S.S.R. 


TEXT DATA 
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of the Theory of Numbers. He states t 

presentation or this theory within the scope of a university course, 
and explains the substantial changes made on the previous edition. 
The six chapters, subdivided into several sections, cover the sub- 


No. of copies: 10,000 
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BOOK Gall Now: AF558003 
Author: _VINOGRADOV, I. M. 
Full Title: ACADEMICIAN I. M. VINOGRADOV. SELECTED WORKS 
Transliterated Title: Akademik I. M. Vinogradov. Izbrannyye trudy 
Publishing Data ; 
Originating Agency: Academy of Sciences, U.S.S.R. 
Publishing House: Publishing House of the Academy of Sciences, U.S.S.R. 
Dates 1952 No. ppes 436 No. of copies: 3,000 
Editorial Staff 
Editor: Linnik, Yu. V., Dr. of Phys. - Math, Tech. Ed. None 
Se Sciences 
Editor-in-Chief: None. Appraiser: None 
Text Data 
Coverage: The book reprints 26 original works of Vinogradov from 1917 to 1951 out 
of a list of 116 given in the end of the text. The topics covered 
include a new method of obtaining asymptotic expressions for arithmetical 
functions, a general theorem of the analytical theory of numbere, the 
method of trigonometical sums in the theory of numbers, and others. 
The material is pure higher mathematics with little reference to 
practical use. 
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USSR Mathematics - Theory of Numbers ete 
ria » May/Jun 52 


Value 
. ' . a e . 8 
0 (p 4 k)," I. M. Vinogradov ee ak 


“Ig Ak Nauk, Ser Matemat" Vol XVI, No 3, pp 197-210 


Derives, a new evaluation of the sum of val 

; ues modulo 
Prime q, different from the Principal, under the 
condition that the argument runs over numbers of 
the type p + k, where k is a const and p a prine, 
mot over N. ‘The evaluation is nontrivial for 


_—_—— $2 


” Q°:15 ++ Appendices deal with distribution 
deductions and nondeductions of deg n modulo 


ie numbers of the type p +k. Received 10 Jan 


217764 
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(BSR/Mathematics - Developments Nov 52 


"New Progress in Soviet Science: I. Mathematics in 
the USSR," Acad I. M. Vinogradov 


Priroda,Vol 41, No 11, pp 62-63 


Describes progress in mathematics in Russia 
starting with Lobachevskiy up to present day. 

Now collectives on mathematics are to he found 

not only in Moscow, Leningrad, and Kiev, but also 
in Toilisi, Yerevan, Lvov, Tashkent, etc. Particu- 
lar progress has been achieved in theory of numbers , 
algebra, mathematical logic, geometry, theory of 
probability, theory of functions, differential 
equations, and 8pproximate solutions. 
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: 47S SPR Se SSE PR ROR A te ee A 
ae 7 ane x mvt. ere ae Preston 
eee ehie Secs 
Vinogradov, i M. An elementary proof cf a theorem from 
tke hee ara muumbers oo lrvestiva Anad Navi 4 
2 Co ene secret ch 
SSS fo Ser Sfar PT gpd res X yesian 
“e # * . ps ~ S 2 % v 
eofe dager es core Pe: 
Pa iP Gog tne et. Sg Sat Soe KO ownere 


RaeNeipiq¢gq AVF4 N-al 


so that for large ¢g and N/g, 6,(.,Qg) is asymptotically 
oe(N). The author remarks that a modification of the 


method enables him to replace the exponant - 1 6 of X by 
1S canef Toe pth a anptieabie toa timiber of 
ather bee bile mre tectaeting the oe rregnan fing Oo estigp for 


pomes in a given aninmetic progress 71. 
The method of proof is different from €hat in Chapter XI 
of the author’e kaok [Trudy Mat. Inst. Steklov. 23 (1947): 
‘these Rev. 16, $99] which depended an the estimation of 
exponential cums; the final result in the book i icresponds Cove zg) 
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Viiwog Kadov, Zz. ™, 
to the estimate with ~1/6 replaced by 


use of the function é. {x} def nee tr bie t 


to he --¢ otherwise Hy applying devires amila- fo those 
the author Previously used for gving elementary estimat-s 
for sums of the form Delfix) - Lftxi ). he now gives upper 
bounds for the absolute values of sums of the ferin 

Led, lary eg: 


Digests. eodeege 


L.ve(ar+A), OT, Welty g+A Qi, 


From the estimate of the last sum. the result iminediately 
follows. The methods used here are technically simpler than 


those used in the author's hook 
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~1/5 anc has a few 
other refinemen:ts as well. The present proof depe ide on tie 
eifr-fFele 
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E.. Schoenfeld. 
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ov, I. M. Improvement of an estimate for the 
SOF tie values y(p+h). Izvestiya Akad Nauk 
. Ser. Mat. i7, 285-250 (1955). (Russian) 

The author improves his Previous estimate [eame Eves. 
tiys 16, 197-210 (1952); these Rev. £4, 22] for the eum 
Lisaw x(P+k) where x is a sonprincipal character mod alo g 
and le yxime. if Y“SNSe'@", then the sum has an 
estimate of the form 


NHN, Ay-intey 


in place of the eartier inferior estimate of Nitty The 
method now used is very similar to that used in the eaclier 


paper and still depends on Weil's estimate of the Klooster- 
man sum. However, a more elaborate argument enables the 
author to obtsin the sharper estimate L. Sckoenfetd. 
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 KOROBOY, 1 N. Mes VINOGRADOV, I. Mays akadenik, 


Maltidimensional problems for the distribution of fractional parts. Izv.a¥ 
SSSR Ser.mat. 17 no.5:389-400 S-O '53. (MERA 6:10) 


1, Akademiya nauk SSSR (for Vinogradov). 2, Matematicheskiy institut im. V.A, 
Steklova Akademii nauk SSSR (for Korobov). (Functions, Exponent ial ) 
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VAL! FISH, A.Z.;  ¥INOGRADOV, 1.H., akademik, 
Buler's function, Dokl. AN SSSR 90 no.4:491-493 Je '53, (MLRA 6:5) 


1. Akadenlya Nauk SSSR (for Vinogradov). 2, Thilisskiy matematicheskiy 
institut ,  Akademiya Nauk Gruzinskoy SSR (for Val'fish), 


(Humbers, Theory of ) 
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BREDIKHIN, B.M.; VINOGRADOV, I.M., akademik,. 
akena ts anne” 


Character of numerical semi groups with a sufficiently infrequent base. 
Dokl. AN SSSR 90 no.5:707=710 Je '53. (MLRA 6:5) 


1, Akademiya Nauk SSSR (for Vinogradov). (Groups, Theory of ) 
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